Aircraft observations and numerical simulations using an at- 
INTRODUCTION
Several studies that have employed aircraft measurements and global transport models (e.g., Hartley and Black, 1995) . Bowman and Cohen (1997) showed that the time scale variations, roles of these interhemispheric transport processes should be investigated.
88
Here we attempt to elucidate the formation and decay mechanisms of zonal mean lati- 
Data
We use the aircraft CO2 observations over the Pacific to show the latitudinal CO2 varia- The observational sites under consideration are plotted in Figure 1a . The observed vertical CO2 profile is also used to investigate the simulated latitudinal 
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where a is the earth's radius, t is time. The north-south CO2 slope is controlled by the 195 balance of these transport processes.
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The mean transport terms are further divided into four terms to investigate the phys- Iwasaki (2008): and was diagnosed from the CO2 distribution obtained from the model output: The fixed-flux simulation does not record the maximum CO2 gradient in the NH sub- 
344
The fixed-flux simulation shows a CO2 gradient maximum from January to April in the The seasonal CO2 variation around the SH subtropics produced by the fixed-flux sim-
360
ulation is similar to that produced by the CTL simulation (Figure 3d vs. Figure 5 ). during NH winter and spring. The eddy stairstep effect, EDA1, overcomes the eddy-421 smoothing effect, EDA2, around the NH subtropics during NH winter and spring.
422
In addition to the eddy transport, meridional shear in the mean vertical velocity, MEZ1,
423
steepens the CO2 slope around the NH subtropics (∼ 15 ppm/m/mon, c.f., Figure 10c ).
424
The strong mean downward motion is present around the subtropics of the winter hemi- 
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The latitudinal CO2 gradient weakens due to convective transport and eddy meridional c.f., Figure 10d ). The eddy meridional transport also largely decreases the tropical CO2 480 gradient via the cross-equatorial eddy-smoothing effect (c.f., Figure 11c ).
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A transport simulation using annual mean solar radiation and sea surface temperature CO2-rich air from the SH subtropics to the extratropics during winter, as shown in Figure   524 6c.
525

Conclusions and discussion
The formation mechanisms of latitudinal CO2 gradients over the subtropics of both the 
